Abstract: This study investigates the influence of the household registration system on rural-urban disparity in healthcare access (including healthcare quality, blood pressure check, blood test, vision test, dental examination, and breast exam), using data from a large-scale nationwide life history survey that covered 150 counties across 28 provinces and municipalities in China. In contrast to the findings of many previous studies that emphasize the disparity in the residence place as the cause of rural-urban disparity in healthcare access, this study finds that the residence place just has a very limited influence on healthcare access in China, and what really matters is the household registration type. Our empirical results show that people with a non-rural household registration type generally have better healthcare access than those with a rural one. For rural residents, changing the registration type of their household (from rural to non-rural) can improve their healthcare access, whereas changing the residence place or migrating from rural to urban areas have no effect. Therefore, mere rural-to-urban migration may not be a valid measure to eliminate the rural-urban disparity in healthcare access, unless the institution of healthcare resource allocation is reformed.
Introduction
Rural-urban disparity in healthcare access is especially reflected in the ease of physician visit, rehabilitative and palliative healthcare services, emergency health service, etc. [1] [2] [3] . It can lead to further rural-urban disparity for various health-related risk factors such as mortality, morbidity, overall well-being, and lifestyle behaviors [4] . Most studies argue that the social economic discrepancy between residence places is the most important reason for rural-urban disparity in healthcare access. Insufficient healthcare facilities, shortage of experienced healthcare practitioners, disadvantaged economic status, and lack of basic health insurance coverage restrict the access to adequate healthcare for rural residents [5] [6] [7] [8] [9] [10] . In view of this, a number of studies propose that advancing urbanization or migration from rural to urban areas can improve healthcare access for rural residents to some extent [11, 12] . However, the utilization of healthcare resources in urban areas is still very limited for rural-to-urban migrants in China, and changing the residence place from rural to urban areas seems to have a very limited effect on the improvement of healthcare access [13] [14] [15] . As such, the deep-rooted reason for rural-urban disparity in healthcare access still needs deep investigation.
In China, a number of rural-to-urban migrants adopt self-medication or refuse to seek healthcare services even though they are in bad health [14] . Although the more advanced healthcare facilities in urban areas are open to everyone including rural-to-urban migrants, the utilization of those facilities by the latter is still limited, because of the lack of basic health insurance coverage [14] [15] [16] . In China, rural-to-urban migrants cannot unconditionally enjoy basic health insurance that benefits urban than that of urban children but also than that of rural non-migrant children [38] [39] [40] [41] . Therefore, even though some efforts have been devoted by the government (e.g., basic health-care services through community health-service centers for migrant workers implemented in Beijing) [42, 43] , progress in the improvement of urban healthcare access for migrant workers has been slow across China. The household registration system can create a serious barrier to healthcare access for rural household registration holders, leading to the existing great disparities in healthcare access between urban and rural areas in China [44] [45] [46] .
This study contributes to the existing literature in several aspects. First, this study advances the research on rural-urban disparity in healthcare access by exploring the institutional factor. Second, although the relation between household registration system and healthcare access has theoretical importance, empirical analyses of this issue are still rare. To fill this research gap, this study investigates the relation between the institutional factor and rural-urban disparity in healthcare access. Third, this study clarifies the limited effect of the residence place on healthcare access. By investigating different groups of people (rural-to-urban migrants that experience household registration change, rural residents that never migrate, rural-to-urban migrants that never change household registration), this study differentiates the respective impacts of the household registration and residence place on healthcare access. In this way, this study also explains why rural-to-urban migrants still have poor healthcare access, even though they have migrated to urban areas.
Methods and Materials

Study Design: CHARLS-2014 (The Life History Survey)
The data used in this study came from a nationwide stratified random sampling survey (China Health and Retirement Longitudinal Study-The life history survey, CHARLS-2014). This widely used nationwide survey aimed to collect a high-quality and nationally representative sample of Chinese residents over the age of 45 [47] . The survey was jointly initiated by the Center for Social Science Survey in China and the Youth League Committee of Peking University and was implemented by the National Development Institute of Peking University (Beijing, China). The data of the life history survey [48] were made public in 2016. This life history survey covered 150 counties including 450 communities and villages across 28 provinces and municipalities in China, among which about 52.6% were rural areas and 47.4% were urban areas. The survey covered 12,400 households in total.
Measurement
Dependent Variables
The dependent variables of this study included several aspects of primary healthcare access, that is, healthcare quality, blood pressure check, blood test, vision test, dental examination, breast exam (female only). Details about dependent variables are shown below.
Healthcare quality. Respondents were asked "Can you remember the first time you got to see a doctor? What was the type of the doctor?".
Blood pressure check. Respondents were asked "Did you have your blood pressure checked after you were 16 years old?".
Blood test. Respondents were asked "Did you have your blood tested after you turned 16 years of age, for example, for measurements of cholesterol or blood sugar?".
Vision exam. Respondents are asked "Did you have a vision test after you turned 16 years of age?". Dental examination. Respondents were asked "Did you have dental examinations after you turned 16 years of age?".
Breast exam (female only). Respondents were asked "Did you have a breast exam after you turned 16 years of age?".
Household Registration and Migration Information
Household registration type. Respondents were asked "What was your first household registration type?".
Registration type change of household. Respondents were asked "Has the registration type changed for your first household change?".
Registered household residence change. Respondents were asked "Has the registered household residence changed for your first household change?".
Residence after migration. Respondents were asked "After your first migration, were you living in a rural or urban area?".
Control Variables
Following previous literature, we also controlled a series of variables that can affect healthcare access. More details are shown below.
Gender difference. In light of the noticeable gender inequity in healthcare access, the effect of gender was controlled in this study. One important reason is the social economic disadvantage of females. The other important reason is that traditional values, social culture, or religious beliefs in some countries can hinder females from seeking healthcare services, especially gynecological and reproductive health services which can make them feel embarrassed or humiliated [49] [50] [51] .
Educational level. Considering that a lower education level was shown to be associated with lower health literacy, which can prevent people from timely utilizing healthcare services [52] [53] [54] , we controlled the effect of the educational level.
Economic condition. As a better economic condition can help people access better healthcare services, we controlled the effect of the economic condition.
Ethnic minority. We controlled the effect of belonging to an ethnic minority, since previous studies showed that healthcare services can be comparatively restricted for ethnic minority people because of a variety of barriers such as linguistic incompetence, cultural inadaptation, location or settlement disadvantage, "newness" or user ignorance [55] [56] [57] .
Religious belief. We controlled the effect of religious beliefs, since previous studies showed that religious belief can serve as an important barrier to healthcare access. Specifically, Muslim women feel more constraints to accessing healthcare because of the religious obligation to maintain bodily sanctity [58] [59] [60] . Moreover, some culturally and religiously inappropriate healthcare practices can also serve as disincentives for Muslim women to seek for healthcare services [58, 59, 61] .
Whether or not to have health insurance coverage. We controlled whether or not the respondents had any medical insurance, since previous studies showed that health insurance coverage was closely associated with healthcare access, and uninsured people were more likely to suffer from insufficient healthcare services [60] .
Grouping Differences and Correlations
We matched the data and constructed a dataset that contained the above-mentioned variables with non-missing observations. The overview of variables (grouping) and correlation matrix of core variables are respectively displayed in Tables 1 and 2 . 
Notes:
The independent t-test of mean values was implemented; † p < 0.10, * p < 0.05, ** p < 0.01. The results of an independent sample t-test (Table 1) indicated that the mean values of most variables differed significantly between respondents with rural household registration type and non-rural household type (healthcare quality, t-value = 33.9689; blood pressure check, t-value = 14.9594; blood test, t-value = 16.6747; vision test, t-value = 27.2839; dental examination, t-value = 20.1783; breast exam (female only), t-value = 19.3437; all the above t-values are significant at p-value < 0.01).
The results of pairwise correlation matrix (Table 2) showed that the household registration type (rural vs non-rural type) was significantly associated with various aspects of healthcare access (healthcare quality, −0.2394; blood pressure check, −0.1091; blood test, −0.1199; vision test, −0.1913; dental examination, −0.1425; breast exam (female only), −0.1873; all the above correlation coefficients are significant at p-value < 0.01). These results of independent sample t-test and pairwise correlation matrix provide preliminary support for the proposition of this study.
Statistical Analysis
This study used the multiple linear regression method to examine the relations between household registration, migration, and healthcare access. Linear regression is a widely used approach for modeling the relationships between a scalar dependent variable y and one or more independent variables denoted x. The least-square method is generally used to fit the linear regression model. To control the heterogeneity of individuals across different communities and villages, the estimated standard errors were clustered on community/village level. The least-square method was used for the estimation, and the statistical software Stata 13.1 was used in the data analysis. More details are shown below.
The first set of regressions (see Table 3 ) showed the main results of interest in this study. In this set of regressions, the effects of household registration type (rural type vs non rural type) on healthcare access (healthcare quality, blood pressure check, blood test, vision test, dental examination, breast exam (female only)) were examined. Notes: Estimated standard errors were clustered on community level and are reported in bracket; * p < 0.05, ** p < 0.01.
In the second set of regressions (see Table 4 ), this study examined the effects of household registration change and migration on healthcare access for rural residents and revealed which of these factors may play a critical role in improving rural-urban disparity to health access. It is worth clarifying three concepts. Registered household residence change indicates "the change of registered household residence (from one place to another)". Migration indicates "the change of residence place", which is the prerequisite for, but does not necessarily lead to, registered household residence change. Change of registration type of household indicates "the change of household registration type (from rural to non-rural type, vice versa)". The urbanization of the residence place or the migration between different types of areas (from rural to urban areas or urban to rural areas) is the prerequisite for, but does not necessarily lead to, the change of household registration type. In this set of regressions, these three independent variables were entered step by step to clarify their respective influence on healthcare access.
In the third set of regressions (see Table 5 ), this study examined the effect of household registration type change on healthcare access for rural residents that never migrated to other area, and further extracted the role of household registration type change in improving rural-urban disparity in health access. As mentioned before, these rural residents largely benefit from the urbanization, since they are eligible to change their registered type of household without having to experience migration from rural to urban areas.
In the fourth set of regressions (see Table 6 ), this study examined the effect of migration on healthcare access for rural residents that have never changed household registration and further confirmed that migration cannot improve rural-urban disparity in healthcare access, but the institution of household registration has the main role in this. This group of people is the representative of rural-to-urban migrant workers that live and work in cities while keeping their hometown household registration. This regression result can also be illuminating for the understanding healthcare access under the circumstance of separation of household registration and residence. Notes: The regression sample in this table is residents whose first hukou was rural and changed household registration (either household residence or type). The household registration (hukou) type change indicates the change between rural and non-rural. Estimated standard errors were clustered on community level and are reported in brackets; † p < 0.10, * p < 0.05, ** p < 0.01. Notes: The regression sample in this table is residents whose first hukou was rural and never migrated to other areas. The household registration (hukou) type change indicates the change between rural and non-rural. Estimated standard errors were clustered on community level and are reported in brackets; † p < 0.10, * p < 0.05, ** p < 0.01. Notes: The regression sample in this table is residents whose first hukou was rural and never changed household registration (neither household residence nor type). Estimated standard errors were clustered on community level and are reported in brackets; † p < 0.10, * p < 0.05, ** p < 0.01.
Empirical Results
Descriptive Statistics of the Variables
Dependent Variables
Healthcare quality. In total, 19,367 answers to the question "Can you remember the first time you got to see a doctor? What was the type of the doctor?" were obtained; 2191 (11.31%) were "general hospital", 297 (1.53%) were "specialized hospital", 2814 (14.53%) were "health clinics in towns", 4678 (24.15%) were "community health station", 1414 (7.30%) were "private clinic", 2460 (12.70%) were "without qualification", 4445 (22.95%) were "barefoot doctor", 325 (1.68%) were "others", 743 (3.84%) were "never see a doctor".
Blood pressure check. Of the total 18,944 answers to the question "Did you have blood pressure checked after you turned 16 years of age?", 13,533 (71.44%) were "yes", 5411 (28.56%) were "no".
Blood test. In total, 19,445 answers to the question "Did you have your blood tested after you turned 16 years of age, for example, measurements of cholesterol or blood sugar?" were obtained, of which, 10,863 (55.87%) were "yes", 8562 (44.13%) were "no".
Vision exam. In total, 199,98 answers to the question "Did you have a vision test after you turned 16 years of age?" were collected, of which, 6844 (34.22%) were "yes", 13154 (65.78%) were "no".
Dental examination. In total, 20,038 answers to the question "Did you have dental examinations after you turned 16 years of age?" were collected, of which, 5130 (25.60%) were "yes", 14908 (74.40%) were "no".
Breast exam (female only). In total, 10,512 answers to the question "Did you have a breast exam after you turned 16 years of age?" were collected, of which, 2410 (22.93%) were "yes", 8102 (77.07%) were "no".
Household Registration and Migration Information
Household registration type. In total, 19,999 answers to the question "What was your first household registration type?" were obtained; 18015 (90.08%) were "rural household registration (i.e., agriculture type)", 1984 (9.82%) were "non-rural household registration (within which, there were 1818 (9.09%) belonging to the non-agricultural type, and 166 (0.83%) belonging to the unified residence type)".
Registration type change of household. In total, 5640 answers to the question "Has the registration type changed for your first household change?" were collected; 2657 (47.11%) were "yes", 2983 (52.89%) were "no".
Registered household residence change. In total, 5640 answers to the question "Has the registered household residence changed for your first household registration change?" were collected; 3950 (70.04%) were "yes", 1690 (29.96%) were "no".
Residence after migration. In total, 7108 answers to the question "After your first migration, were you living in rural or urban areas?" were obtained; 5930 (83.43%) were "living in a rural area", 136 (1.91%) were "mainly living in a rural area", 19 (0.27%) were "Time living in rural and urban areas was roughly the same", 64 (0.90%) were "mainly living in an urban area", 959 (13.49%) were "living in an urban area".
Control Variables
Gender difference. In total, 20,402 answers were collected, of which, 9682 (47.46%) were "male", 10,720 (52.54%) were "female".
Educational level. In total, 20,393 answers were obtained; 5 (0.02%) were "Ph. D", 15 (0.07%) were "master", 185 (0.91%) were "four-year college", 387 (1.90%) were "three-year college", 596 (2.92%) were "vocational school", 1635 (8.02%) were "high school", 5257 (25.78%) were "middle school", 12313 (60.38%) were "primary school and below". Economic condition. In total, 20,248 answers were obtained; 250 (1.23%) were "a lot better off than them", 1742 (8.60%) were "somewhat better off than them", 10,305 (50.89%) were "same as them", 3219 (15.90%) were "somewhat worse off than them", 4732 (23.37%) were "a lot worse off than them".
Ethnic minority. In total, 20,412 answers were obtained; 18399 (90.14%) were "not ethnic minority", 2013 (9.86%) were "ethnic minority".
Religious belief. In total, 20,418 answers were collected; 17727 (86.82%) were "no religious belief", 2691 (13.18%) were "have religious belief".
Whether or not have health insurance coverage. In total, 19,379 answers, of which, 18690 (96.44%) were "have medical insurance", 689 (3.56%) were "no medical insurance". Table 3 reports the main regression results of this study. The impacts of household registration (hukou) type on many kinds of healthcare access were examined. The results show that the household registration type was significantly associated with healthcare access. More specifically, residents with rural household registration type generally had worse healthcare access compared with those with non-rural household registration type (−1.6429, healthcare quality; −0.1181, blood pressure check; −0.1481, blood test; −0.2269, vision test; −0.1701; dental examination; −0.1799, breast exam; all estimates with p-value < 0.01).
Results of the Relation between Household Registration Type and Healthcare Access
Results of the Relations between Household Registration Change, Migration, and Healthcare Access for Rural Residents
The regressions of Table 4 examine the effects of household registration change and migration on healthcare access for rural residents. It is worth mentioning again that the household registration change included the change of the registration type (change from rural to non-rural) and the change of the registered household residence (between different locations and places). The results show that the change of household registration type (from rural to non-rural) was significantly associated with better healthcare access (0.2647, p-value < 0.05, healthcare quality; 0.1040, blood pressure check; 0.1451, blood test; 0.2845, vision test; 0.1763, dental examination; 0.1840, breast exam; all with p-value < 0.01). Besides, the relationship between the registered household residence change (from one place to another place) and healthcare access was insignificant (0.2183, healthcare quality; −0.0176, blood pressure check; 0.0002, blood test; 0.0199, vision test; 0.0415; dental examination; −0.0011, breast exam; all above estimates with p-value > 0.10). Also, the association between migration and healthcare access was generally insignificant (0.0124, healthcare quality; −0.0053, blood pressure check; −0.0144, vision test; −0.0145; dental examination; all above estimates with p-value > 0.10; −0.0176, p-value < 0.10, blood test; −0.0329, p-value < 0.50, breast exam).
Results of the Relation between Household Registration Type Change and Healthcare Access for Rural Residents that Never Migrated to Other Areas
The results of Table 5 suggest rural residents that never migrated to other areas can still get an improvement in their healthcare access by changing the registration type of household (from rural to non-rural). As shown in Table 5 , the household registration type change of rural residents that never migrated to other areas was significantly associated with healthcare access (0.5400, p-value < 0.01, healthcare quality; 0.0877, p-value < 0.05, blood pressure check; 0.1070, p-value < 0.01, blood test; 0.0941, p-value < 0.01, vision test; 0.0950, p-value < 0.01, dental examination; 0.0419, p-value < 0.10, breast exam).
Results of the Relation between Migration and Healthcare Access for Rural Residents that Never Changed Household Registration
Lastly, the results of Table 6 suggest that the rural residents who did not change household registration could not get an improvement in their healthcare access through migration. More specifically, the association between residence after migration and healthcare access was insignificant (0.0064, healthcare quality; 0.0073, blood pressure check; −0.0040, blood test; 0.0115, vision test; 0.0187, breast exam; all above estimates with p-value > 0.10; and 0.0192, p-value < 0.10, dental examination).
Discussion
The empirical findings of this study show that, compared with other countries and regions across the world, the household registration (hukou) system unique to China, rather than the residence place, leads to Chinese rural-urban disparity in healthcare access. This is why the rapid development of urbanization in China has not necessarily solved the rural-urban disparity in healthcare access. This study finds that the change of household registration type from rural to non-rural plays a decisive role in improving healthcare access for rural-to-urban migrants. In this way, they can be eligible to enjoy a broader health insurance coverage. The investigation of different groups (rural-to-urban migrants that changed household registration and rural-to-urban migrants that never changed household registration) helped further confirm that the mere change of residence place from rural areas to urban areas cannot unconditionally improve healthcare access for migrants, unless they can simultaneously change their household registration type from rural type to non-rural type.
Moreover, the investigation of rural residents that never migrated revealed that, although residing in rural areas, they could still get an improvement in healthcare access by changing household registration from rural type to non-rural type, which further confirms the decisive role of household registration type in healthcare access. Meanwhile, this finding also reflects the dilemma of urban villages in China. The savage development of urbanization in China is making the urban areas expand quickly. As a result, those rural areas originally near a city become gradually surrounded by the expanding city and are thus called "urban villages". In this case, even though the rural residents who live in urban villages already resided inside the city, they still hold the rural-type household registration and thus are legally identified as rural residents. This dilemma leaves quite a large number of rural residents in "urban villages" being denied coverage by the urban basic health insurance, keeping their healthcare access poor. As such, for the great number of rural residents in "urban villages" in China, changing of household registration type from rural type to non-rural means that they can access broader healthcare services that are easily available.
Although this is a tricky matter, and a long process is required to reform the current household registration system in China, fortunately, some of the existing literature provide some suggestions to solve the rural-urban disparity in healthcare access. For example, the successful experience of the AiCare platform [62] , a regional out-of-hospital integrated care platform in Europe, can be used for reference in China. Compared with public/national health systems that feature a "Top-Down" approach, the AiCare platform acts as an effective "Bottom-Up" solution. It is built in collaboration by the private sector, NGOs, and the public sector. It shifts the classical paradigm of care provision to a single patient-centric model and provides a smart, technology-based affordable solution to respond to the needs for care of a wide range of patients. The usage of this platform can therefore provide significant benefits to the patients, with the care customized to fit the patients at best, at lower costs, and with easy access via a user-friendly online environment.
It may be a feasible to build a similar collaborative health portal platform in China. It emphasizes the centrality of the patient, without differentiating rural and urban residents. Also, its affordable care services consider the comparatively lower economic status of Chinese rural residents and rural-to-urban migrants. With the large diffusion of smartphones in China, such online platforms are expected to be an important channel for accessing healthcare and, to some extent, can help narrow the rural-urban disparity in healthcare access.
This study is not free of limitations. On the one hand, the nationwide survey used in this study was focused on the traditional and mainstream channels for accessing healthcare and did not consider other emerging and technology-based channels, like online telemedicine service platforms operated by the private sector. Thus, this study could not take into account such information related to healthcare access. Future research can use new data to investigate relevant issues to complement our analysis. On the other hand, because of the type of data available, only a few kinds of primary healthcare access were explored in this study. As more relevant data become available, future research can make more comprehensive explorations.
Conclusions
A large influx of rural-to-urban migrant workers has become a striking phenomenon in China as a result of the rapid urbanization that occurred in the past three decades. However, rural-to-urban migration cannot eliminate Chinese rural-urban disparity in healthcare access. The deficiency in healthcare access for this group of people has become an obvious and burning question in China. This study empirically finds that the root cause of Chinese rural-urban disparity in healthcare access lies in the household registration system unique to China. This system causes a separation between the residence place and health insurance coverage, which thus seriously restricts healthcare access for rural-to-urban migrant workers in cities. Only the change of household registration type (from rural type to non-rural type) can improve their healthcare access, but the channels for changing household registration type from rural to non-rural are very limited for them. Moreover, the phenomenon of "urban villages" is another striking product of rapid urbanization in China. The local residents of "urban villages" face the dilemma that they are still considered as rural residents and continue suffering from the deficiency in healthcare access, although the villages where they reside are now located within cities. Similarly, only the change of household registration type from rural to non-rural can improve their healthcare access. Therefore, with the savage development of urbanization in China, the disadvantages of the current household registration system have become increasingly apparent. There is a need to reform this system to keep pace with the social development and to improve healthcare access for various groups in China.
